An aerobic, Gram-stain-negative, rod-shaped bacterium, designated strain HMF2268 T , was isolated from a lagoon in the Republic of Korea. Comparative 16S rRNA gene sequence analysis showed that strain HMF2268 T belonged to the genus
The genus Polaribacter, belonging to the family Flavobacteriaceae, was proposed by Gosink et al. [1] with the description of three novel species, Polaribacter irgensii, Polaribacter franzmannii and Polaribacter filamentus, and the reclassification of 'Flectobacillus glomeratus' [2] . The descriprion of the genus was subsequently emended by Fukui et al. [3] , Kim et al. [4] and Li et al. [5] . Members of the genus Polaribacter are generally characterized as being Gram-negative, aerobic, orange-, salmon-or yellow-coloured rods and non-motile. They are positive for oxidase and catalase. The major respiratory quinone is menaquinone 6 (MK-6). Major lipids include phosphatidylethanolamine, two unidentified aminolipids and two unidentified lipids. The DNA G+C content is 28.6-36.4 mol% [3, 5] . At the time of writing, the genus consists of 14 species with validly published names (www.bacterio.net/), including the recently identified species Polaribacter undariae and Polaribacter marinaquae [6, 7] . These species have been isolated from marine-related environments and organisms, such as seawater, sea ice, soil, sediment of polar areas, alga and intestine of a comb pen shell [6, 8] . A novel Polaribacter strain, designated HMF2268 T , was isolated from lagoon water. The aim of the present work was to determine the exact taxonomic position of strain HMF2268
T by using a polyphasic taxonomic characterization.
The sample of surface water was obtained during winter in February 2014, from a lagoon (Gyeong-po-ho) located on the east coast of the Republic of Korea (37 47¢ 55 † N 128 54¢ 36 † E). The water sample was diluted, using a serial dilution method (up to 10 À3 ), spread on marine agar 2216 (MA; Difco) and incubated at 10 C for 7 days. The culture was picked and purified by streaking three times on MA. Subcultivation was routinely performed on MA at 20 C for 4 days. The strain was preserved at À80 C in modified marine broth (MB) supplemented with 20 % (v/v) glycerol and lyophilized in 20 % (w/v) skimmed milk.
The 16S rRNA gene of strain HMF2268
T was obtained using universal primers (27F, 518R, 785F and 1492R; [9] ) for phylogenetic analysis. The sequenced length of the 16S rRNA gene was 1462 bp for strain HMF2268 T . The identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarity were achieved using the EzTaxon-e server (www.ezbiocloud.net/; [10] ). The 16S rRNA gene sequences of related strains were retrieved from the NCBI database (www.ncbi.nlm.nih.gov) and aligned together with strain HMF2268
T using the SILVA Incremental Aligner [11] . Phylogenetic analysis of the sequence data was performed by using MEGA, version 6 [12] . Phylogenetic trees were reconstructed with the neighbour-joining [13] , maximumlikelihood [14] and maximum-parsimony [15] methods. Bootstrap values were calculated based on 1000 replications [16] . Strain HMF2268
T shared the highest sequence similarity with Polaribacter huanghezhanensis SM1202 T (96.8 %), followed by Polaribacter marinivivus GYSW-15 T (95.4 %), Polaribacter dokdonensis DSW-5 T (95.2 %) and Polaribacter porphyrae LNM-20 T (95.0 %). The phylogenetic tree based on neighbour-joining, maximum-likelihood and maximum-parsimony algorithms showed that strain HMF2268
T clustered with P. huanghezhanensis SM1202 T (Fig. 1) . the maximum-likelihood tree was exactly the same. This phylogenetic inference, together with the level of 16S rRNA gene sequence similarity (<97 %) [17, 18] The genomic DNA of strain HMF2268
T was extracted using a Bacteria Genomic DNA prep kit (Biofact) and the G+C content was determined by the fluorometric method [19] obtained by using a real-time PCR thermocycler (Bio-Rad) with SYBR Green 1 (SG 1; Invitrogen). Fluorescence DNA melting curves were generated in triplicate. The DNA G+C content of the genomic DNA of strain HMF2268
T was 34. C for 4 days. The morphology and size of cells were examined by light microscopy and transmission electron microscopy (LIBRA120; Zeiss). The Gram staining was carried out as described by Hucker [20] . The hanging-drop technique was used to assess gliding motility [21] . C. Carbon source utilization and enzyme activities were tested by using API 20NE and API ZYM sytems (bio-M erieux) and GN2 MicroPlates (Biolog) according to the manufacturers' instructions except that cells were suspended in 3 % (w/v) NaCl. Antibiotic susceptibilities were tested on MA plates at 20 C for 4 days with the paper disc method. The discs (µg per disc except where indicated; Liofilchem) contained the following antibiotics: ampicillin (10), chloramphenicol (30), erythromycin (15), gentamycin (10), kanamycin (30), penicillin G (10 IU), rifampicin (30), streptomycin (10), tetracycline (30) and vancomycin (30). Susceptibility to antibiotics was interpreted according to the guidelines set out by the CLSI [23] . The phenotypic characteristics of strain HMF2268
T are given in the species description and those that differentiate strain HMF2268 T from its relatives in the genus Polaribacter are summarized in Table 1 .
Analysis of the cellular fatty acids of strain HMF2268
T and the type strains of related species was performed by using colonies when they reached the mid-logarithmic growth phase. The fatty acids were extracted according to the protocol of the Sherlock Microbial Identification System (version 6.1; MIDI) [24] . Fatty acids were analysed by GC (Hewlett Packard 7890) and identified by using the RTSBA6 database of the Microbial Identification System. The cellular fatty acids of strain HMF2268
T and the type strains of related species of the genus Polaribacter are listed in Table 2 . The major fatty acids of strain HMF2268 T (>5 %) were iso-C 15 : 0 , iso-C 15 : 0 3-OH, anteiso-C 15 : 0 and iso-C 15 : 1 G. The major fatty acids of strain HMF2268
T and the reference strains were similar, although smaller amounts of C 15 : 1 !6c were present in strain HMF2268
T . In addition, C 18 : 0 was detected in HMF2268
T , but was not present in the reference strains.
Freeze-dried cells of strain HMF2268 T for respiratory quinones and polar lipids were obtained from cultures grown on MA at 20 C for 4 days. The respiratory quinones and polar lipids of strain HMF2268 T were extracted by using the method described by Minnikin et al. [25] . Menaquinones were identified by HPLC analysis according to Collins [26] . The predominant menaquinone of strain HMF2268
T was MK-6, which was identical to all members of the family Flavobacteriaceae [27] . Extracted lipids were separated by two-dimensional TLC. Total lipids were detected using 10 % ethanolic molybdophosphoric acid (Sigma), and defined functional groups were identified by spraying with ninhydrin (Sigma), a-naphthol, molybdenum blue (Sigma) and Dragendorff's reagents (Merck) [28] . The major polar lipids present in strain HMF2268
T were phosphatidylethanolamine, three unidentified aminolipids and two unidentified polar lipids (Fig. S1 , available in the online Supplementary Material). Strain HMF2268
T differed from other members of the genus Polaribacter by the absence of an unidentified phospholipid and an unidentified aminophospholipid [5, 8] .
Data from the present polyphasic study, including phenotypic, phylogenetic and chemotaxonomic analyses, indicate that strain HMF2268
T represents a novel species of the genus Polaribacter, for which the name Polaribacter lacunae sp. nov. is proposed. are not hydrolysed. Susceptible to chloramphenicol, penicillin G, rifampicin and vancomycin, but resistant to ampicillin, erythromycin, gentamicin, kanamycin, streptomycin and tetracycline. In the API ZYM system, alkaline phosphatase, leucine arylamidase, valine arylamidase, trypsin, acid phosphatase and naphthol-AS-BI-phosphohydrolase activities are present; esterase (C4), esterase lipase (C8), lipase (C14), cystine arylamaidase, a-chymotrypsin, agalactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase activities are absent. In the API 20NE test, positive for b-galactosidase. In the GN2 Biolog MicroPlate, only L-proline is utilized; the other substrates are not utilized. The respiratory quinone is MK-6. The major cellular fatty acids are iso-C 15 : 0 , iso-C 15 : 0 3-OH, anteiso-C 15 : 0 and iso-C 15 : 1 G. The major polar lipids are T . All data are from this study except where indicated. All strains were positive for catalase and oxidase activities; and alkaline phosphatase, leucine arylamidase, valine arylamidase and acid phosphatase activities. All strains were negative for nitrate reduction; indole production; glucose fermentation; arginine dihydrolase, urease, esterase (C4), esterase lipase (C8), cysteine arylamidase, a-chymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, a-mannosidase and a-fucosidase activities; and utilization of a-cyclodextrin, dextrin, glycogen, Growth at/with: phosphatidylethanolamine, three unidentified aminolipids and two unidentified polar lipids.
The type strain is HMF2268 T (=KCTC 42191 T =CECT 8862 T ), isolated from a lagoon in the Republic of Korea. The DNA G+C content of the type strain is 34.3 mol%.
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